Mono-(2-ethylhexyl) phthalate impairs neurodevelopment: inhibition of proliferation and promotion of differentiation in PC12 cells.
Di-(2-ethylhexyl)-phthalate (DEHP) is the most widely used plasticizers in daily-life products. In this study we evaluated the influence of mono-(2-ethylhexyl) phthalate (MEHP), the active metabolite of DEHP, on the neurodevelopment in vitro. After neuronotypic PC12 cells were exposed to MEHP (0.25, 2.5, 25, and 250 μM), the effects of which on cell proliferation and differentiation were investigated. In undifferentiated PC12 cells, MEHP inhibited cell proliferation in a dose-dependent manner. After 24h of MEHP treatment, there was a dose-dependent G2/M cell cycle arrest as well as a sharp drop of DNA synthesis. During the process of NGF-induced differentiation of the cell line, 4 days of MEHP exposure (2.5-250 μM) increased membrane and cytoskeletal protein contents, enhanced NGF-induced neurite outgrowth, up-regulated the choline acetyl transferase (ChAT) mRNA and down-regulated tyrosine hydroxylase (TH) mRNA levels, which suggested the promoted differentiation towards the acetylcholine (ACh) phenotype at the expense of the dopamine (DA) phenotype. Take together, our results indicate that MEHP has a potential to disturb neurodevelopment by suppressing cell proliferation and promote cell differentiation in neurocytes.